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ABSTRACT
Several hypotheses regarding hemisphericity were not supported 
by the results of the present study. Lateral eye movements do not seem 
related to the A/P ratio, ESP test scores, or the Rorschach.
Research in functional asymmetry has traditionally explored the 
effect of demand characteristics of tasks in the differential activation 
of the hemispheres. This nomothetic approach contrasts with the recent 
use of the theoretical construct of hemisphericity. Hemisphericity 
is the postulated tendency of an individual to respond habitually to 
different tasks either in a manner characteristic of the right hemisphere 
(spatial-holistic-emotional) or the left hemisphere (logical-verbal- 
unemotional). This emphasis on individual differences grew out of the 
study of split brain preparations, lesion studies, and cross-cultural 
studies (Bogen et. al., 1972).
Recording studies of normal subjects found task specific later^li 
zation of evoked potentials and electroencephalograms but no evidence of 
hemisphericity or of a relationship between lateral eye movements and 
underlying electrophysiological events (Galin and Ellis, 1975; Dumas and 
Morgan, 1975; Brown, 1971; Morgan, McDonald, and MacDonald, 1971).
Negative results in LEM studies of subject differences have also 
been found by Etaugh (1972, 1973) and Ehrlichman, Winer, and Baker (1974) 
It would seem parsimonious at this time to re-evaluate the validity of 
the hypothesis of hemisphericity, especially as expressed through lateral 
eye movements.
The finding in the present study of a small correlation between 
ESP and a combined shading score of the Rorschach might be further 
pursued in other studies specifically designed to test that hypothesis.
The moderate correlation between Similarities test scores and 
ESP in right movers was unexpected and should be interpreted with caution 
because of the large number of statistically dependent tests of signifi­
cance in this study. It was noted that there is a great disparity in 
the proportions of unidirectional subjects found in several of the 
studies of lateral eye movements which may be indicative of artifact 
through experimenter bias or subject acquiescence.
INTRODUCTION
The meaning of lateralization and localization has changed 
over the years from a static structural model resembling phrenology to 
an understanding of the dynamics of the neuropsychophysiology under­
lying attitudes, values, and some of the more elusive dimensions of 
personality, such as creativity and psychic phenomena,
A major obstacle in the study of functional asymmetry origin­
ates in the historical derivation of the concept from early work which 
emphasized human speech (Dax 1836) and the primacy of the left hemi­
sphere. Bogen (1969) provides an excellent review of this development. 
Some recent experiments have indicated that functional 
asymmetry can be found in organisms phylogenetically less developed 
than man, though there is little general acceptance of this at the 
present time. Kupferman and Kandel (1969) reported a defensive- 
withdrawal response in the mollusk Anlvsia which involves the simul­
taneous participation of three organs which is controlled by five cells 
which are always located in the left half of the ganglion of the abdomen. 
Nottebohm (1970) reported lateralization of birdsong in the chaffinch 
after severing the left hypoglossus. Collins and Ward (1970) noted a 
strain specific left ear susceptibility to audiogenic seizures in 
mice.
Emphasis in early split brain studies with animals focussed 
on the independence and functional equivalence of the two hemispheres 
in learning and memory. Webster (1972) found retention better in the
2hemisphere contralateral to the preferred paw in the cat, regardless 
of which paw was used in responding. Crinella, Robinson, and Fish (1972) 
found no evidence for functional asymmetry in commissurotimized cats. 
Robinson and Voneida (1973) found that commissurotimized cats performed 
better on both pre-operatively learned tasks and the post operative 
learning of new tasks with their preferred hemisphere. They charac­
terized this preference as "hemisphere superiority in the cat in terms 
of experiential reinforcement of structural and functional asymmetry 
occurring during development.11
Monkeys preoperatively trained on a visual discrimination 
problem retained the engram in only one hemisphere after commissurotomy 
(Gazzaniga 1963). Lateralization of the engram appears to be transient 
and able to be instrumentally conditioned so that with more frequent re­
wards the opposite hemisphere initiates responses and surpasses the 
previously more frequently responding hemisphere (Gazzaniga 1971).
In a recent study investigating cerebral dominance in monkeys, 
Hamilton, Tieman, and Farrell (1974) obtained results indicating a 
consistent left hemisphere advantage across animals in discriminating 
between fields of lines differing in orientation. In humans, nonverbal 
pattern discriminations are dependent on right hemisphere functions 
(Fontenot and Benton, 1972).
Lilly (1962) has made several observations of functional 
asymmetry in the bottlenose dolphin. There are asymmetries in vocaliza­
tion as well as in vision which may ultimately be related to function­
ally independent hemispheres. One eye is able to move independently of 
the other or both eyes can function stereoscopically. Dolphins are able 
to emit different vocal patterns through each, blowhole simultaneously.
It has been observed that the phonation sacs are generally larger on 
the right than on the left. It is only when the dolphin is relatively 
relaxed that these asymmetries can be observed. When the dolphin is 
aroused the same vocalizations are made on both sides.
Alternation of dominance is most clearly observed in the inde­
pendence of eye movements and the fact that dolphins sleep with one eye 
open at a time. A similar finding of alternation of dominance was found 
in the E.E.G. of the pilot whale (Serafetinides, Shurley, and- Brooks 
1972). While in a state of relaxed wakefulness, a remarkable degree of 
frequency and amplitude asymmetries were found between the two hemi­
spheres. It is hypothesized that while in a state of relaxed wakeful­
ness the hemispheres alternate environmental scanning and rest. These 
asymmetries are not present in times of arousal, and are not as 
pronounced in sleep.
These findings in seagoing mammals with large and phylogenetic- 
ally highly developed brains lend some support to Bogen's (1969) con­
tention arising out of his work with split brain patients that there 
are two brains in one person. He traces his position to Wigan (1844). 
Wigan reasoned that if one hemisphere can sustain a mind, then two 
hemispheres could harbor two minds. Bogen was impressed with the 
results of the previously described commissurotomies and experiments 
which demonstrated that the two hemispheres could function simultane­
ously on different problems as well as independently on specific tasks 
which were lateralized (Trevarthen, 1962; Gazzaniga and Young, 1967; 
Gazzaniga and Sperry, 1966). The unitary experience of consciousness 
and the ascribing of dominance on the basis of lateralization of pro- 
positional speech seem to have been the historical reasons for the lack
of acceptance of Wigan's view.
Akelaitis (1944) first sectioned the corpus callosum in humans 
for intractable seizures. Lesions had previously obscured the meaning 
of much of the human data. In working with lesioned populations, 
diaschesis is a problem. As Hughlings Jackson said, "to locate the 
lesion which destroys speech is not the same as locating the center of 
speech" (Quoted in Fontenot and Benton, 1972). Commissurotomies 
provided behavorial scientists with subjects who were uniquely suited 
for investigating functional asymmetry without the hindering effect of 
cerebral lesions (Gazzaniga, Bogen, Sperry, 1962, 1965; Gazzangia 1963).
Propositional speech, writing, and calculation are found in the 
left hemisphere (in the stereotyped-right-eyed right hander without 
left handed relatives). In come commissurotomy patients a slight 
capacity for receptive language has been found in the right hemisphere 
while the left remains dominant for speech. This is probably the result 
of very early left sided dysfunction with some compensation by the 
right prior to the acquisition of speech. Lesions of the right hemi­
sphere primarily interfere with copying drawings, spatial perception, 
music, and forming gestalts (Bogen, 1969). The right hemisphere was long 
discounted as a reserve to fall back on in the event of dominant left 
hemisphere damage. Each hemisphere is able to control the ipsalateral 
hand to a certain extent after commissurotomy. Gazzaniga and Sperry 
(1967) emphasized that these results indicating good ipsalateral control 
of motor functions are dependent on a lack of cerebral lesions, both on 
the ipsalateral and contralateral sides. An interference effect might 
be hypothesized to account for this.
5In commissurotimized patients there is no cortical communica­
tion of information from one side of the brain to the other by fiber 
paths, though they seem to communicate by cross cueing. Cross cueing 
means that the verbal left side, for example, is able to understand the 
meaning of a grimace or nonverbal vocalization initiated by the non­
verbal right side. This was the case in an experiment on olfaction 
carried out by Gordon and Sperry (1968). In olfaction, odors are sensed 
only by the homolateral nostril and brain hemisphere in patients with 
section of the corpus callosum and anterior commissure. The odors 
presented to the left nostril could be identified verbally, while the 
source of odors presented to the right nostril could be indicated from 
a collection of objects for visual and tactual association. Objects 
could be identified by the contralateral hand, but not by the ipsa­
lateral. The objects correctly identified as the sources of odors 
could be named if they were held in the right hand. Nonverbal affective 
reactions to unpleasant odors were made by right nostril-right hemi­
sphere pairs and were the source of cross cueing to the left hemisphere. 
When asked to suppress the affective response, subjects were able to do 
so. The left hemisphere of one patient reported that it could not smell 
anything when odors were presented to the right nostril, even though 
the patient made a face. He said he did not know why he made the face 
and that he guessed it was unconscious. This seems to indicate that 
both hemispheres are able to affectively respond to stimuli, but that a 
patient may not be able to realize his feelings because the feelings 
cannot be verbalized as they are confined to the right hemisphere.
The authors concluded that the evidence indicates a lack of brain stem 
mediation of emotion and feeling, and that patients may feel differently
with different sides of the brain. These may be the physiological sub­
strata underlying ambivalence, and the apparent agnosia for feelings 
that clinically have been long known as repression.
In another study relevant to right hemisphere function and 
affect, Heilman, Scholes, and Watson (1975) compared right and left 
hemisphere lesioned patients. These patients all have temporo-parietal 
lesions. They were asked to judge the content and emotion of sentences. 
While there were no differences in ability to point to a picture describ­
ing what each statement said, the right hemisphere lesioned subjects 
could not accurately indicate pictures of facial expressions appropriate 
to the emotional tone of the speaker. The authors have called this in­
ability auditory affective agnosia, a defect in the ability to compre­
hend the affective component of speech. Auditory affective cues in inter­
personal situations are often overlooked by organic psychiatric patients 
who do not get nonverbal information about the feelings of others.
Gainotti (1972) observed that patients with left hemisphere 
lesions frequently have catastrophic reactions characterized by tears 
and anxiety, but that right hemisphere patients are characterized more 
by indifference to failure and unilateral neglect. Unilateral neglect 
is a lack of awareness of the left side of the body. Wechsler (1972) 
found that right lesioned patients had more difficulty with recalling 
emotionally charged material than left lesioned patients did, while 
neither group experienced difficulty with non-emotion laden material. 
Gazzaniga, Risse, Springer, Clark, and Wilson (1975) did not find any 
difficulty with verbal descriptions of faces depicting different emo­
tional states in their commissurotimized patients. Rizzolati, Umilita', 
and Berlucchi (1971) using tachistoscopic presentation of various
stimuli, found a left visual field superiority in the identification 
of faces in normal subjects, while identification of letters was better 
in the right visual field. In a similar study, Levy, Trevarthen, and 
Sperry (1972) found a right hemisphere superiority in resolving right- 
left pattern chimeras (composite photographs formed from two photographs 
joined at the middle) tachistoscopically presented to commisurotomy 
subjects when the instructions required a pointing response to a match­
ing stimulus. The subjects remained unperturbed by the discrepancy 
unless it was noted by the verbal non-participating hemisphere. The 
left hand was preferred in non-verbal responding to task. Dominance 
shifted back to the verbal left hemisphere when instructions were 
altered. The right hemisphere was also clearly superior on a non­
sense -shape task known as "antlers" which resemble a silouette of 
deer antlers. The authors concluded that the alternate ways of deal­
ing with the chimeras depended on the cortical central processing 
requirements (whether the answer was to be given by verbalizing or by 
pointing). Nonsense figures which are purposely difficult to verbally 
encode are better processed by the right hemisphere. Using other non­
sense figures, Kimura (1966) obtained the same left field superiority.
The right visual field is superior in the analysis of verbal-symbolic 
information such as letters, words, and digits in tachist-.oscopic presen­
tations (Bryden 1964, Mishkin and Forgays 1952, Heron 1957, Hines and 
Satz 1971). The left eye-left hemisphere tract is more efficient with 
verbal stimuli than the crossed tract from the right eye to the left 
hemisphere (McKeever and Huling 1970). The right field superiority for 
verbal material holds also for Chinese characters which are read from 
top to bottom and right to left, a scanning habit which is more effective
with right visual field presentation (Kershner and Jeng 1972). They 
also found right eyed subjects to be better at processing verbal 
material and left eyed subjects better at perception and recall of non­
verbal material. Ellis and Shepherd (1974) found that both abstract 
and concrete words were better recognized in the right visual field, 
and that concrete words were perceived better than abstract words in 
the left visual field.
The right hemisphere is essential to subtle forms of visual pro­
cessing such as embedded figures and the Street test which involve 
part-whole relationships and gestalts. De Renzi and Spinnler (1966) 
found that only the Street test and the Ghent test were capable of 
discriminating right lesioned patients from left lesioned patients, as 
these tests are maximally affected by lesions in the right hemishpere.
It is of interest to note that Hopi Indian and American Negroes do 
better than white urban males on Bogen's A/P ratio, which is composed 
of W.A.I.S. Similarities scores and the Street test (Bogen, DeZure, 
Tenhouten, and Marsh 1972).
The auditory equivalent of the tachistoscopic task for vision 
is the dichotic listening task which allows presentation of different 
stimuli to each ear through stereo headphones. Kimura (1962) used the 
dichotic listening technique to deliver verbal material in the form of 
digits and non-verbal material in the form of melodies from classical 
music. Normal subjects performed better with the right ear on percep­
tion of digits and better with the left ear on recognition of melodies. 
Schankweiler (1966) presented the dichotic listening task to unilateral 
temporal lobectomy patients and found right temporal lobe lesioned
patients were impaired on perception of digits. Knox and Kimura (1970) 
in a dichotic listening paradigm found that non-verbal environmental 
sounds were better perceived by the left ear and right hemisphere than 
the right ear and left hemisphere. Digits and words were perceived 
better by the right ear. Lateralization for audition in the adult 
pattern has already taken place by age 5 in children. Males did better 
than females in both environmental sounds and animal identification by 
sounds.
The right hemisphere appears to be pre-eminent in mediating the 
sense of touch. Weinstein and Serson (1961). found greater sensitivity 
in the left hand than the right except in familial sinistrals who showed 
a reverse pattern. Women were found to be more sensitive than men.
Ghent (1961) found that this pattern appears in females at age six and 
in males at age eleven. Prior to these ages there is no difference 
attributable to central processing asymmetry. She found the left thumb 
to be more sensitive to modified Von Frey hairs than the right. Right 
lesioned patients did worse on both contralateral and ipsalateral tactile 
pattern recognition than did their left lesioned counterparts. Commis­
surotomy patients functioned better with their right hemisphere than 
with their left on a tactual perception delayed responding task, though 
neither performed as well as normal controls (Milner and Taylor 1972). 
Carmon and Benton (1969) found no difference between the hemispheres in 
perception of number of dots by tactual sense. Right lesioned patients 
were impaired in tactile perception of direction. While both groups 
made an equal number of errors with their contralateral hands, right 
hemisphere lesioned patients also had impaired performance on the 
ipsalateral hand while left lesioned patients did not. Bilateral
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impairment of the tactile perception of direction was also found by 
Fontenot and Benton (1971) indicating that the right hemisphere is 
dominant in mediating spatial perception in the tactile modality as well 
as in visual and auditory nonverbal tasks. Normal subjects were better 
at tactile pattern perception of direction with their left hands 
(Benton, Levin, and Varney 1973).
These findings find application in Braille reading. Hermelin 
and O'Conner (1971a, 1971b) found children to be faster and more 
accurate with the fingers of the left hand than the right. In adults 
there was no difference in speed, but more errors were made with the 
right hand middle finger. This pre-eminence of the left hand in the 
reading of Braille becomes apparent in males at age eleven and in 
females between ages thirteen and fourteen (Rudel, Denckla, and Spalten 
1974). This late maturation for a complex tactual task contrasts 
sharply with Ghent's finding of maturational levels for simple touch 
limens being established by age six for males and eleven for females.
The integration of complex spatial patterning is more difficult for 
females.
Hermelin and O'Conner (1971a) noted that some of the children 
were fluent with their left hand, but could not read with their right. 
Postel, G'Stell-Jeannot, Krief, and Postel (1972) studied tactile 
dyslexia in children blind from birth and concluded that the disorga­
nization underlying this dyslexia is a central processing dysfunction 
which is independent of the visual system.
In a finger flexion task, Kimura (1970) found the left hand per­
formed better than the right in right handed subjects. This suggests 
a great deal more task specificity in fine motor acts than previously
11
believed, as in standard neuropsychological tests such as tapping, the 
right hand does better.
While the commissurotomy studies provided evidence that discon­
nected hemispheres were more efficient at performing two tasks at once, 
in normal subjects there is an interference effect. Subjects required 
to balance a wooden dowel with their right hands performed worse while 
saying a sentence than while silent, but the left hand performed 
better while verbalizing (Kinsbourne and Cook 1971). An interference 
effect might account for a decrement in right hand function, but the 
left hand improvement is puzzling. The most plausible explanation lies 
in these two tasks being mediated by different hemispheres with little 
overlap in function on this task. Kinsbourne and Cook cite a specula­
tive model postulating enhancement of the practiced skill because of 
the distraction effect of the concurrent activity. Hicks (1975) using 
the same speaking and dowel balancing task, found interference with the 
right hand but not with the left. Subjects did not perform better 
with their left hands in this replication. Increasing the difficulty 
of the verbalizations increased errors in speaking and decreased time 
balancing with the right hand but not with the left. These findings 
are significant in demonstrating the interaction of the hemispheres on 
two disparate tasks, as well as the "intrahemispheric interference effect 
between incompatible, simultaneously produced responses."
Kintura (1937a) found that most gestures while speaking are made 
by the right hand in right handers. She found left handers make more 
movements and are less exclusively unilateral in their gestures (1973b). 
Morgan, McDonald, and MacDonald (1971) studied the asymmetrical activa­
tion of the hemispheres during verbal and nonverbal tasks from parietal
12
and temporal leads. Overall the right hemisphere produced more alpha. 
There was less alpha in the right hemisphere when it engaged in non­
verbal tasks than in verbal tasks. Galin and Ornstein (1972) used 
temporal and parietal leads and computed average power from each hemi­
sphere during verbal and spatial tasks. The ratio of right (more power) 
over left was greater in verbal than in spatial tasks. These differences 
were greater on parietal than on temporal leads. Doyle, Ornstein, and 
Galin (1974) did a frequency analysis of the E.E.G. asymmetry during 
several tasks. Theta power was greatest in spatial-motor tasks such as 
block design and Etch-a-Sketch. Some delta was present in temporal 
leads while doing block design. Power ratios are two to five times 
greater between tasks in the alpha band than in the total E.E.G. They 
also found that the hemisphere not engaged in a specific task produced 
more power.
Morgan, MacDonald, and Hilgard (1974) recorded occipital alpha 
during verbal, spatial, and musical tasks and administered a hypnosis 
inventory. They found no difference in alpha between the hemispheres 
during eyes open baseline. The amount of alpha generated in the right 
hemisphere during analytic tasks and active musical tasks is greater 
than during spatial tasks. Right hemisphere alpha during hypnosis 
was similar to that during spatial tasks. High hypnotizable subjects 
had more alpha in all conditions except with their eyes open.
Brown (1971) failed to find an evoked potential correlate 
between direction of lateral eye movements during reflective thinking 
and functional asymmetry. Greater visual evoked responses (VERs) were 
found in the left hemisphere with a verbal stimulus and in the right 
hemisphere with a spatial geometric stimulus. There was trend (.10
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level with n=8) of right eye movers having greater VERs in the left 
hemisphere and left eye movers greater in the right. No subject difr 
ferences on the basis of S.A.T. scores were found.
Galin and Ellis (1975) found evoked potentials reflected the 
lateralization of cognitive processes but not as effectively as asym­
metrical alpha. Lateralization was task dependent and more obvious in 
the temporal leads than in the parietal. Relative alpha and power 
measures as a function of task confirmed earlier findings. Dumas and 
Morgan (1975) replicated task specific results. Artists tended to 
have higher amplitude E.E.G.s than engineers, though it did not reach 
statistical significance. No differences in lateralization between 
groups were noted, so that both engineers and artists used their left 
hemispheres for verbal-cognitive problems, their right hemispheres for 
memory of faces.
One other recording measure, the contingent negative variation 
(CNV) or D.C. shift remains to be considered. Butler and Glass (1974) 
measured CNVs in a tachistoscopic paradigm designed to maximize expec­
tancies in presentation of numbers. CNVs were greater over the hemi­
sphere contralateral to the preferred hand.
CNVs have been recorded one second before executing a volun­
tary unilateral motor movement over the contralateral motor cortex. 
Kinsbourne (1970) proposes an attentional model whereby the orienting 
reflex in one hemisphere directs attention to the opposite side while 
the hemisphere not engaged is inhibited as a higher order form of 
reciprocal innervation analogous to that at the level of the spinal 
cord. The CNV may be the electrophysiologically observable component 
of this shift in attention. Perhaps it is the shifting to the right
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hemisphere, the "turning on" of the minor hemisphere that is reinforc­
ing and distinguishes between everyday verbal analytic work and music, 
painting, and other passive receptive past times that are enjoyable.
Day (1964) noted that when his patients were asked reflective 
questions, they shifted their eyes to the left or the right. Left 
movers focussed attention on inner subjective states and right movers 
on external events. A passive, auditory attentions 1 pattern coincides 
with left moving and an active visual pattern with right moving gaze 
(Day, .1967). Libby (1970) found lateral eye movements to be reliable 
in terms of interobserver agreement and also to be consistent within 
a subject. From the beginning, attention has focussed on subject 
variables as distinct from stimulus variables. People began to be 
characterized as "left movers" or "right movers."
Sherrod (1972) found left movers reacted in a more extreme 
fashion than the more conservative right movers when presented with a 
persuasive tape. He explained that left movers generate "internal 
arguments" on the basis of Festinger's theory.
Etaugh (1972) found left movers to be less affected by feelings, 
more assertive, more shrewd, and more suspicious than right movers on 
the 16 P.F., contrary to Day's clinical judgements. She also found 
(1973) right movers did better in concept identification, had larger 
discrepancies between math-verbal scores on the S.A.T., did worse on 
inverted alphabet writing, majored in science or math, and had greater 
theoretical and economic values as opposed to social and aesthetic 
values. Bakan and Strayer (1973) studied test re-test reliabilities on 
direction of eye movements and found .78 for the whole sample, .72 for
males, and .80 for females.
In a study of creativity in math professors, Harnad (1972) 
found that left movers reported using more imagery and indulging in 
more artistic activities than right movers. Left movers were rated 
as more creative by their students. In a study using a population of 
college educated ; subjects, left movers scored higher on a test of 
creativity.
Rocel, Galin, Ornstein, and Merrin (1972) investigated the 
effect of demand characteristics of questions put to subjects on direc­
tion of lateral gaze. They found the usual individual tendency to favor 
one direction, and that the type of question asked modified the 
response in the direction of the demand characteristics of the ques­
tions. This meant spatial or musical questions caused more shifts to 
the left and verbal or mathematical questions caused shifts to the 
right reflecting the activation of the contralateral hemisphere.
Schwartz, Davidson, and Maer (1975) investigated the effect of demand 
characteristics of questions in right handed subjects. The shift to 
the left is maximized in spatial and emotional questions and attenuated 
in verbal questions. Gur, Gur, and Harris (1975) found that subjects 
responded more to the demand characteristics of questions when the 
experimenter was seated behind the subject, but responded more consist­
ently (regardless of type of question) when seated across from the 
examiner. Kinsbourne (1972) found that in response to verbal questions 
right handed subjects turned their heads to the right, and with numerical 
and spatial questions, they looked up and to the left. Left handed 
subjects were unpredictable.
In an attempt to reconcile some of the diverse methods and
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results, Kinsbourne (1974) stated that different experimenters treated 
their subjects differently, and to optimize the lateral eye movement 
effect, they should not be told to fixate, should not be confronted, 
and should not be set to respond straight ahead. Negative results were 
obtained by Ehrlichman, Weiner, and Baker (1974) under rigorous condi- 
tions. They required their subjects to sit alone across from a camera 
hearing questions from a tape. Verbal questions elicited downgazing 
and spatial questions elicited stares more frequently than did verbal 
questions. They concluded that the horizontal effect is unreliable and 
that there is no theoretical basis for the vertical shift. Galin and 
Ornstein (1974) attempted to study the effect of type of question and 
vocation of subject. Subjects were lawyers in the verbal analytic mode 
and ceramicists in the spatial-holistic mode. Ceramicists looked up 
more than lawyers, and verbal questions evoked more right movements than 
spatial questions. Verbal questions also evoked more downward movements, 
as they did in the Ehrlichman «rt al. study. Kinsbourne (1972) also 
noted that spatial questions resulted in looking up and to the left. 
Spatial questions elicited more stares. Ceramicists did better on 
block design and lawyers did better on writing. A rationale was 
developed that spatial questions elicit bilateral activation resulting 
in upward movements and stares.
Bakan and Svorad (1969) found that left movers had more resting 
alpha than did right movers and that the number of right movements is 
correlated with hypnotizability. Morgan, McDonald, and MacDonald (1971) 
found no differences in E.E.G.s between left and right movers, and con­
cluded that type of task or demand characteristics seem to have more of 
an effect on alpha production than individual differences. There was a
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tendency for left movers to have higher hynotizability scores.
Galbraith, London, Liebovitz, Cooper and Hart (1970) found that the 
best predictor of hypnotizability was amount of Theta (5-81^).
Amount of alpha was also a good predictor of hypnotizability. Gur and 
Reyher (1973) found no relationship between hypnotizability and LEMs 
failing to replicate Bakan (1969, 1971) who used the Stanford 
Hypnotic Susceptibility Test. Gur and Reyher used two different group 
induction techniques. Gur and Gur (1974) correlated lateral eye move­
ments to the right with hypnotic susceptibility. The correlation was 
-.68 in right-handed males and .58 in left-handed females. Left-eyed 
left-handed males correlated .52 and left-handed males who were right­
eyed correlated -.41. They concluded right hemisphere activity is 
related to hypnotizability and nonverbal, holistic, synthetic-Gestalt 
functions and that this effect is greatest in males.
Nottebohm (1970) states that the reason for lateralization of 
function is because of the need for integrated behaviors to be under 
unilateral control, especially sequences of behavior that are not 
rigidly programmed. Bilateral representation of function might be more 
inefficient and lead to interference. The intrahemispheric interference 
model has been discussed earlier in regard to dowel balancing and verba­
lization and their deleterious effects on one another. In this connec­
tion, the lack of interference between two simultaneously performed 
tasks in commissurotomy patients is also suggestive of potentiation of 
performance by lack of interference from the other hemisphere. Bakan 
(1971) cites a double dominance concept to account for functional 
asymmetry. Levy (1969) blamed competition for control of motor systems 
on the dominant hemisphere, which interfered with minor hemisphere
18
speech. One hemisphere processes things in a way that can be verbalized, 
while the other perceives wholes in a unitary Gestalt fashion. The 
resolution of interference between perception and language possibly 
evolved as functional asymmetry. Left handers usually have more minor 
hemisphere speech. Levy claimed this interferes with other right 
hemisphere functions resulting in the well known poorer performance of 
left handers on the performance section of the W.A.I.S. (eight points 
difference between verbal and performance for right handers in Levy’s 
study versus twenty-five points for left handers). His subjects were 
graduate students.
The Similarities test calls for verbal abstraction. It is one 
of the sub-tests of the W.A.I.S. which is resistant to deterioration 
from organicity with the exception of some left temporal lobe lesions.
The Street test (1931) involves recognition of a whole form 
from minimal cues, a Gestalt test of closure. This is believed to be 
primarily a right hemisphere function. Commissurotomy subjects do 
worse on this test because of their difficulty in tapping right hemi­
sphere functions and supplying a verbal label for their perceptions 
(Bogen et al., 1972).
I
The Street test is quite sensitive t*o organicity, especially 
of the right hemisphere (De Renzi and Splnnler, 1966). Guilford (1959) 
has called the factor which this test loads onwSpeed of Closure.
Thurstone found high loadings on his factor A, ^hich involves ability
\
to form closure, and F, which is speed of perception (Thurstone, 1944).
The interaction between the verbal-analytic left hemisphere 
specialized for propositlonal speech and the spatiql-Gestalt-synthetic 
functions of the right hemisphere for which Bogen, DeZure, TenHouten,
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and Marsh (1972) have coined the term "appositional" has been concept­
ualized in an appositional-propositional ratio (A/P ratio). The A/P 
ratio is a measure of hemisphericity, which is the tendency of a 
person to habitually rely on one hemisphere more than the other. Hem­
isphericity is believed to be a function of the culture in which a 
person lives, their individual personality, and their social status.
This has formed the basis for the neurosociologic theory. Blacks and 
Hopi Indians have been shown to score higher on the A/P ratio than Whites 
(Marsh 1971, TenHouten 1971). The A/P ratio also has discriminated 
between urban and rural samples. These groups do better than white urban 
males in terms of differential engagement of the right and left hemisphere, 
as they function relatively better on nonverbal than verbal tasks.
The implications of functional asymmetry for creativity and 
parapsychology may lie in a talent for using the right hemisphere.
Bogen (1969, 1972), Bruner (1965), Harnad (1972), and Ornstein (1972) 
have all expressed the belief that the right hemisphere is more import­
ant (though more difficult to control) than the left for dreaming, 
music, painting, sculpture, altered states, hallucinations, psychic 
phenomena, and the affective here-and-now experience of nonverbal, 
less differentiated, global holistic experience which has become the 
goal of many young people. The characteristic which is most salient 
in religious experience, drug experience, and many disciplines such 
as yoga and zen is the emphasis on the ineffable, experiences which can­
not be verbalized to people who have not had the experience. Braud (1974, 
1975) reported better precognition performance after listening to a right 
hemisphere tape of music than after listening to a left hemisphere tape 
of verbal material. It is within this context that the present study
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seeks to extend this demonstrated asymmetry in so many areas to specula­
tions concerning the area of parapsychology. This is a curious union, 
for as W. Grey Walter said "We must confess at this stage that no study 
of brain activity has thrown any light on the peculiar forms of behavior 
known as secondsight, clairvoyance, telepathy, extrasensory perception, 
and psychokinesis. It has often been suggested by those seeking a material 
basis for otherwise unaccountable behavior that the electrical activity of 
the brain might be the mechanism whereby information could be transmitted 
from brain to brain, and that the electrical sensitivity of the brain might 
be a means of communicating with some all pervading influence." The difficul­
ties in the field are as frustrating as those earlier faced by hypnosis 
(Hull, 1933, Hilgard, 1971). Carl Rogers (1973) has made a plea for psycho­
logists to broaden their intellectual horizons and peer into separate 
realities (Casteneda 1968, 1971) and investigate passively perceived 
experience which is as much a part of the study of consciousness as brass 
instruments and reaction times. Le Shan (1974) has attempted to map out 
the interrelations between our everyday sensory reality and clairvoyant 
reality. Acceptance by the general public of the possibility of reput­
able scientific research is growing because of Rhine and his colleagues 
and also more recent contributors to the field such as Ullman and Krippner 
(1973). Serious treatment in the above ground press has contributed 
heavily to providing an atmosphere in which questions about parapsychology 
can be broached (Chance, 1973). Further impetus has been given by the 
progress of foreign investigators, notably the Soviets (Ostrander and 
Schroeder, 1970).
Cadoret (1955) found that more ESP hits occurred when the trials 
were accompanied by relatively slow EEG activity than when accompanied by
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relatively fast. Stanford and Stanford (1969) were unable to replicate 
this finding. Rao and Feola (1972) in a visual stimulus telepathy 
experiment with an alpha trained subject did better on high alpha trials. 
Aside from these few studies, little is known about the neuropsychological 
correlates of parapsychological phenomena. The aim of the present study 
is to investigate whether parapsychological phenomena can be shown to be 
related to the functional asymmetry of the human brain, specifically 
whether the right hemisphere can be Implicated as more important for para- 
psychological functions by relating lateral eye movements to success in a 
general ESP task. The Rhine ESP card guessing task was chosen as a measure 
of general ESP ability.
The results of Gainotti (1972), Wechsler (1972), and Heilman, 
Scholes, and Watson (1975) indicated right hemisphere dominance in the 
perception and expression of emotion in lesioned patients. Schwartz, 
Davidson, and Maer (1975) found left movements to be related to spatial 
and emotional demand characteristics of questions. Sherrod (1972) found 
left movers to be more extreme and unpredictable in their emotional re­
actions to a persuasive tape. Left movers might be expected on the basis 
of these findings to be more emotional and more perceptive of emotion in 
others than right movers. In the present experiment, this was Investigated 
with the Rorschach. The color, E+%, F-, scores were expected to reflect 
this difference in emotionality and organization.
Since Day's (1964) original observation of lateral eye movements 
and their relation to attention, it has been assumed that left turning 
is related to a capacity for internal imagery and the ability to relate 
inner fantasy to the outer world. It was hypothesized that the 
Erlebnistypus would reflect this introversive-extratensive emphasis in
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habitual modes of cognition. Harnad (1972) has demonstrated a relation­
ship between left moving and creativity which can be explored both 
through Rorschach productivity as a measure of divergent thinking and 
also through human movement responses. Because of the figure-ground 
reversal involved in Space responses, it might be expected that left 
movers would do better as the right hemisphere subserves Gestalt functions. 
On the other hand, the negativism and need for control sometimes attri­
buted to persons who produce space responses may be more characteristic 
of right movers.
The following hypotheses were tested:
H^, right movers would score higher on Similarities than left 
movers.
left movers would perform better on the Street test, 
left movers would score higher on the A/P ratio.
H^, Left movers would score higher on the ESP task than right 
movers.
H(., that R will be greater in left movers.
H-, that F+% will be greater in left movers, 
o ---
H^, that will be greater in right movers.
He, that M will be greater in left movers.
O  “
Hn, that C will be greater in left movers.
9 *
H1q that M;C (Erlebnistypus) will be greater in the right movers.
left' movers would use more shading than right movers.
H^2» left movers would have more Space responses.
Method
Subjects: Right handed undergraduate volunteers of both sexes
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were recruited from introductory psychology classes in return for addi­
tional credit toward their grade in the course. Lateral eye movement 
questionnaires, the Similarities sub-test of the W.A.I.S. (Wechster, 1955) 
and the Street test (Street, 1931) were administered to 127 subjects. 
Fourteen of these subjects were designated right movers on the basis of 
scores of 14 or more of 25 responses to the right. Twenty-nine left 
movers were defined as those with scores of 16 or more responses to the 
left.
Procedure; Instructions preceding the lateral eye movements ques­
tionnaire were as follows:
This is an experiment in different kinds of thinking. I am going 
to ask you different kinds of questions. Some of them will be 
verbal questions, some mathematical, some spatial questions (in 
the sense of knowing your position in space or visualizing some­
thing) or musical to the extent of humming a line from a song.
O.K.?
The 25 questions from the lateral eye movements questionnaire 
(Appendix A) were then asked while the examiner noted the direction of 
the initial lateral eye movement after each iquestion. Eyes closed, 
up, and down were not included in totals. A score for the total number 
of left movements and a score for number of right movements were gener­
ated from this procedure.
The Similarities test was administered next. Subjects were told: 
"I am going to name two things and I want you to tell me how they are 
alike or how they are the same."
The first question was then read and standard W.A.I.S. procedure 
followed. Scores were total number of points credited by the manual.
The Street test was presented next. Black and white reproductions 
Xeroxed from the manual were held up and the distance varied from ten
24
feet to handing the sheet to the subject. A time limit of thirty seconds 
was used. Responses were scored according to the manual (Street, 1931).
Instructions were as follows: "I am going to show you some in­
complete pictures. I want you to tell me what they are."
In the present study, lateral eye movements were related to the 
A/P ratio, as both of these measures are thought to reflect underlying 
hemisphericity.
Subjects were then told "The next thing we are going to do is 
an ESP (Extra sensory perception) test. This deck of cards (Rhine deck) 
has five symbols and there are five cards which have each symbol on them.
I am going to turn them over one at a time behind this screen and say 
the number of the card we are on. I want you to circle the symbol on 
the score sheet that you think it is. When you get to the bottom of 
the column, we will stop and go over the score sheet. Then I will shuffle 
the cards and we will start over until we have been through the deck 
four times. Are there any questions?" The score was the number correct 
out of four runs.
The hypothesis to be tested was that left movers would do better 
than right movers and that there would be a positive correlation between 
left movements and scores on the ESP test.
The next test administered was the Rorschach. The following
instructions were given:
Now we are going to do the Rorschach or ink blot test. There are 
ten cards. The first time, I just want you to tell me what it 
looks like or what it might be while I write down what you say.
Then I want to go through them again with you to find out what there 
was about each card that made it look like that. O.K.? Are there 
any questions?
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Cards were handed to subjects one at a time. If the subject gave 
only one response to the first card, he was told that it was possible 
to give more than one response to each card.
Responses were scored according to Beck (1952).
Results
The independent variable was the number of lateral eye movements 
to the right. Scores ranged from zero to 21. The mean was 5.2 and the 
standard deviation was 5.22. The number of observations was 127. The 
frequency distribution is presented in Figure 1. In the course of the 
study it became apparent that right movers were a minority and that if 
a cutting score of 16 movements to the right were employed, only four 
subjects out of 127 could have been so classified. Left movers were de­
fined as subjects with 16 or more movements to the left. Right movers were 
those with 14 or more movements to the right. Using these definitions, a 
right mover group of 14 subjects and a left mover group of 29 were formed.
Means and standard deviations of Similarities test scores of right 
mover and left mover groups are presented in Table 1, All tables will be 
found in Appendix B. An analysis of variance was computed between the 
left movers and right movers. There was no significant difference between 
groups. Results of the analysis are presented in Table 2.
Means and standard deviations on the Street test are presented 
in Table 3. Analysis of variance were performed on the Street test. The 
results were not significant. The analysis is presented in Table 4.
Means and standard deviations of A/P ratios are presented in
Table 5. The analysis of variance performed on the A/P ratio was not
significant. The results are shown in Table 6.
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Correlations were computed between the Similarities test, Street 
test, and A/P ratio. For the Street test and A/P ratio (N°127), r=.57, 
Similarities and A/P ratio, ir=-.64, and the Street test and Similari­
ties _r=.24, which differed significantly from chance at the .007
level. The hypothesized relationship between lateral eye.movements 
and the A/P ratio must be rejected (r=-.02). Neither the Similarities 
test (r=.003, N=127) nor the Street test (r=-.02, N=127) approached 
significance. The correlation between lateral eye movements and the A/P 
ratio (r--.02, N=127) was not significant either.
Means and standard deviations of left mover and right mover groups 
on the ESP test are presented in Table 7. Analysis of variance was com­
puted on the ESP test. The results of this analysis are presented in 
Table 8. There were no significant differences.
A multivariate analysis of variance (Hotelling-Lawley's Trace) 
was performed on the Rorschach test results. An approximation to IT of 
.43 with six and 36 degrees of freedom equal to a probability of .86 was 
found. Individual comparisons were computed to test each of the hypotheses. 
The analysis of variance on variable R, number of responses, is shown in 
Table 10. There was no significant difference.
Means and standard deviations for F+% are presented in Table 11.
F+% was computed according to Beck (1952) --------- Sum- Pp-U?------ -*
  (Sum F plus) plus (Sum F-)
There was no significant differences between right movers and left movers 
on variable F+%. Results of the analysis of variance are presented in 
Table 12.
Means and standard deviations for variable F^ . are presented in 
Table 13. An analysis of variance was computed for variable F-. The 
results were not significant.' Results are presented in Table 14.
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Means and standard deviations for variable M, Human Movement 
responses, are presented in Table 15. No significant difference was 
found on variable M. Results of the analysis of variance are presented 
in Table 16.
I
There was no significant difference on variable the sum of 
the color responses on the Rorschach computed by the formula FC ~ .5,
CF s 1, C = 1.5. The means and standard deviations for variable 
Sum C are presented in Table 17. The analysis of variance for the sum 
of C is presented in Table 18.
The means and standard deviation for variable Sh, combined 
shading score, are presented in Table 19. There was no significant 
difference between right movers and left movers on the combined shading 
measure. The analysis of variance for the ^h measure is presented in 
Table 20.
In the computation of the Erlebnlstypus ratios, scores in which 
either M or C were equal to zero were excluded. For this reason, N = 10
for right movers and 20 for left movers in this comparison. Each score
was represented as M/C.
The means and standard deviations for variable M:C, Erlebnistypus, 
are presented in Table 21. There was no significant difference on vari­
able M:C. The table of I? for the analysis of variance performed on vari­
able M:C is presented in Table 22.
Means and standard deviations for variable j>, space responses 
are presented in Table. 23. There was no significant difference on 
variable S^, space responses on the Rorschach. The table of IT for the
analysis of the variance of variable is presented in Table 24.
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All of the variables in the three experiments conducted were
correlated. These correlations are presented in Table 25. It should
i
be noted that the number of observations for the Rorschach and ESP
A ‘
scores (N=43) were less than that of lateral eye movements and of the 
components of the A/P ratio (N - 127), as this effects the' level of 
significance.
Correlations to the A/P ratio are uniformly minimal to all 
variables except the two components of the A/P ratio, the Similarities 
(r = -.64) and the Street test (r = .57) which are statistically 
dependent measures.
Several Rorschach variables are highly correlated with each 
other, but are statistically dependent and not meaningful in the context 
of this study. The highest correlation between number of right LEMs and 
any other variable for the combined sample was r = .15 with number of 
space responses on the Rorschach.
The highest correlation of ESP scores for the whole sample to 
which was administered is with the combined shading (Sh) score (r =
.32, N = 43, prob. = .035). This finding should be interpreted with
caution because of the large number of statistically dependent tests per­
formed on this same body of data. There was no difference between groups 
on these correlations as the right movers r = .38 and left movers r =
.33.
«DISCUSSION
’ 0 The uniformly low correlations between the number of lateral ..eye
movements and the dependent variables points out the reason for the
nr *
lack of positive findings. Lateral eye movements do not discriminate 
between groups. The shape of the frequency distribution (Figure 1) 
shows that there are differences in the behavior described so that it 
is simple enough to state that there are right and left movers, but not 
that this is related to anything. It appears random. The large number 
of observations made also points up the difficulty in obtaining results 
congruent with those reported in some of the literature. Rosenthal 
(1966) has discussed problems in science such as this extensively and 
indicates a number of possibilities for findings such as these. Experi­
menter bias, conscious or unconscious, as expressed in personal equations 
and the need to obtain desired results is one of the most salient 
possibilities in the lateral eye movement literature.
Originally, Bakan's criterion of 70 percent of an individual's 
eye movements in one direction was attempted as a method of classifying 
subjects in this study. Several studies in the literature are comparable 
in terms of proportions of unidirectional and bidirectional subjects in 
samples all drawn from undergraduate college populations. Comparisons 
of these proportions were made by Z_ test. The results of these compari­
sons are presented in Table 26.
In the present study, 32 percent of the subjects could be
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classified as unidirectional under Bakan's criterion. Of these only 
4 were right movers and 37 were left movers. These findings are quite 
similar to those of Schwartz, Davidson, and Maer (1975) who found 25 
percent of their sample were left movers and none of them right movers.
It would seem from the results of the Z tests performed that 
there are wide discrepancies in the proportions of unidirectional and 
bidirectional subjects found in face to face settings.
Gur, Gur, and Harris (1975) found that subjects responded to the 
demand characteristics of questions when not facing the experimenter, 
but responded in a consistent direction as right and left movers when 
facing the experimenter. Schwartz, et al_. found the demand characteris­
tic effect in a face to face condition. Gur, Gur, and Harris (1975) 
have called subjects who respond in terms of their hypotheses "dis­
criminators" and people consistent in both situations "non-discrimina­
tors." These bidirectional subjects were for the most part non-dis­
criminators, that is subjects who did not respond to the demand 
characteristics of questions. Discriminators constituted 64 percent 
of the right handed sample. This finding lends weight to the notion 
of possible self selection or acquiesence bias in subjects' performance. 
The face to face effect may be an artifact caused by instrumental 
conditioning. As the significant results of the comparison in Table 
26 indicate, it is difficult to believe that there is not some factor 
at work causing the enormous (probability .0000005) discrepancy in 
observed proportions of unidirectional subjects in these samples.
While the populations under study seem to be similar, there is some 
variation in the questions asked. An item analysis might be performed 
to maximize discriminability and a standardized inventory used.
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In connection with type of item used, it was noted during the t 
administration of the lateral eye movements questionnaire that the 
item from the digit span subtest of the W.A.I.S. elicited more stares 
than any other type of question. This may be due to the fact that 
digit span does not require a shift in attention or reflection, but 
rather simple repetition.
r} E.E.G. studies (Galin and Ornstein,'1972), Morgan, McDonald, 
and'MacDonald, 1971) have demonstrated differences in power ratios in 
response to the demand characteristics of tasks. These studies seem 
to be valid and reliable in the statistical sense. These findings 
relate to ongoing tasks, rather than shifts in attention, which might 
be expected to be related to C.N.V.s and evoked potentials. Brown 
(1971) found no relationship between LEMs and evoked potentials. Meyer 
and Travis (1975) found no relationship between LEMs and C.N.V.s.
It is difficult to find negative results in the literature. Rosenthal 
(1966) has discussed the effect of observer bias and also the bias 
inherent in reporting only positive findings.
A relationship (.32, N = 43, probability - .035) was found be­
tween ESP and shading.
Because of the large number of statistically dependent tests 
performed, this finding should be interpreted with caution.
Hie existence of shading at all was a matter of serendipity.
It was the result of the poor work of a printer that the dark heavy 
areas appeared lighter as chiaroscuro. Rorschach himself felt the 
significance of the use of shading was affective adaptability. He 
characterized it as characteristic of an anxious, cautious person, 
controlled in the presence of others. It was also associated with
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depression (as is any use of the darker aspect of the cards) and the 
simultaneous denial of it (Schactel, 1966).
Klopfer (1954) found the shading response to be associated with 
a "contact" sensation, a tactile feeling analogous to the kinesthetic 
feeling of the M response which evokes the need to be held or to belong. 
The different manner of dealing with the shaded cards then gives an 
indication of how the subject deals with these feelings. The relative 
emphasis on the darkness in the shading has been related to depression, 
while the pervasiveness and absence of clear boundaries and structure 
are related to depth and diffusion in the blots. The lack of boundaries 
and diffusion aspect of personality organization rather than the tend­
ency to depression would seem to be more a basis for conceptualizing 
the ego state postulated to be involved in being more successful in 
predicting the symbol on a card held by another person, the general 
ESP task used in this experiment. The ego diffusion involved in the 
capacity for experiencing anxiety and empathy is noted by Sullivan (1953) 
in his development of the concept of anxiety in the mother-child relation­
ship. To communicate information non-verbally from one person to an­
other would seem to imply the loss of subject-object distinction involved 
in the texture determinant. In more organized percepts (with an F+ 
component), this determinant finds expression in "attention and sensi­
tivity to the emotional overtones and undercurrents in the human 
environment."
Schactel pointed out that this sensitivity may be an asset 
or a liability. The feeling tone, the qualitative manner of expression 
distinguishes between pleasaivt and unpleasant "contact," between the 
cautious, guarded approach mentioned by Rorschach and the extra
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positive tinge that sensitivity can bring to human relationships.
There is a certain intuitive apprehension that shading, rather 
than the other determinants might be related to ESP. This might be 
further explored in other experiments specifically designed to test 
this hypothesis, perhaps with the Holtzman method (Holtzman, 1961).
To date, few studies have been done with a psychiatric popula­
tion. Gur and Gur (1975) found left movers internalize conflict and 
had more psychosomatic complaints than right movers who externalize 
their conflicts. Obsessive compulsive and paranoid reactions in a 
psychiatric population might be expected to show a higher incidence of 
right movers than a normal population.
Gur, Sackeim, and Gur (1976) found males who sat on the left 
side of the classroom admitted more psychopathology in a self report 
of psychiatric symptoms, while females who sat on the right reported 
more pathology than females who sat on the left. The rationale behind 
seating studies is that the eyes are moved toward the center of the 
room so that somebody sitting on the right is looking to the left and 
activating their right hemisphere. Gur, Gur, and Marshalek (1975) 
found left movers preferred the right side of the classroom and there­
fore engaged the ipsalateral hemisphere. The discrepancies noted 
earlier between the proportions in the present study with its large 
sample (in agreement with the recent Schwartz findings) and the multi­
tude of studies by Gur and Gur with results which are unexpected in 
light of current theoretical formulations, but statistically signifi­
cant, weighs heavily in the direction of a need for caution in theory 
building. One possibility that might be considered is the social 
desirability involved in not being a right mover, at least in a college
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population (Edwards, 1946, Crowne and Marlowe, 1964). This might be 
explored in a study relating social desirability and awareness of the 
hypothesis on the part of both experimenter and subjects. Since Bakan's 
Psychology Today article and Ornstein's book Consciousness. the aware­
ness and popularity of lateral eye movements has grown in the lay 
public.
Further studies might look into children's lateral eye move­
ments and the age at which children begin to respond to the demand 
characteristics and also at what age they become consistent in terms 
of hemisphericity. Cross cultural studies might also be enlightening 
in view of the findings of TenHouten (1971) and Marsh (1971) in using 
the A/P ratio with populations from different cultures and subcultures.
Conclusion
The present study found no relationship between lateral eye 
movements and hemisphericity in a culturally homogeneous population 
of college students. While there does seem to be some evidence of 
functional asymmetry in terms of demand characteristics of tasks, there 
is little support for the notion of hemisphericity in a normal population. 
The paucity of studies published reporting negative results serves to 
perpetuate beliefs such as hemisphericity which are popular, but with­
out scientific basis.
Well organized, healthy brains are not susceptible to "overflow" 
of electrical activation into area six and the motor areas on the basis 
of what is now known. Until such findings are published, relationships 
between shifts in attention and lateral eye movements remain fantasies 
of post-acid hippy America. The findings in this study of no significant
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relationship between an easily observed behavioral variable theoretically 
linking personality measures such as defensive style with underlying 
electrophysiological events which have not been demonstrated in the 
laboratory suggests that consistency of direction of lateral eye move­
ments is an idiosyncratic habit randomly distributed in the normal 
population. There is some evidence for the validity of the effect of 
demand characteristics on the direction of lateral eye movements across 
subjects which is supported on a physiological level. The ESP variable 
in the present experiment had a greater relationship to the combined 
Rorschach shading score than LEMs did to any of the other variables.
This finding tends to increase skepticism toward LEM results.
SUMMARY
Several hypotheses regarding hemisphericity were not supported 
by the results of the present study. Lateral eye movements do not seem 
related to the A/P ratio, ESP test scores, or the Rorschach.
Research in functional asymmetry has traditionally explored the 
effect of demand characteristics of tasks in the differential activation 
of the hemispheres. This nomothetic approach contrasts with the recent 
use of the theoretical construct' of hemisphericity. Hemisphericity 
is the postulated tendency of an individual to respond habitually to 
different tasks either in a manner characteristic of the right hemisphere 
(spatial-holistic-emotional) or the left hemisphere (logical-verbal- 
unemotional) . This emphasis on individual differences grew out of the 
study of split brain preparations, lesion studies, and cross-cultural 
studies (Bogen et. al., 1972).
Recording studies of normal subjects found task specific laterali­
zation of evoked potentials and electroencephalograms but no evidence of 
hemisphericity or of a relationship between lateral eye movements and 
underlying electrophysiological events (Galin and Ellis, 1975; Dumas and 
Morgan, 1975; Brown, 1971; Morgan, McDonald, and MacDonald, 1971).
Negative results in LEM studies of subject differences have also 
been found by Etaugh (1972, 1973) and Ehrlichman, Weiner, and Baker (1974). 
It would seem parsimonious at this time to re-evaluate the validity of 
the hypothesis of hemisphericity, especially as expressed through lateral 
eye movements.
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The finding in the present study of a small correlation between 
ESP and a combined shading score of the Rorschach might be further 
pursued in other studies specifically designed to test that hypothesis.
The moderate correlation between Similarities test scores and 
ESP in right movers was unexpected and should be interpreted with caution 
because of the large number of statistically dependent tests of signifi­
cance in this study. It was noted that there is a great disparity in 
the proportions of unidirectional subjects found in several of the 
studies of lateral eye movements which may be indicative of artifact 
through experimenter bias or subject acquiescence.
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LATERAL EYE MOVEMENTS QUESTIONNAIRE
1. What do you call the figures you get when you draw a line from 
the upper left hand corner to the lower right hand corner of a 
rectangle?
2. In what direction would you travel if you were going to Panama?
3. Can you hum "Row, row, row your boat?"
4. Which way does Washington face on a dollar?
5. Which direction of the compass are you facing now?
6. Which direction of the compass does your front door face?
7. How many sides are there on a cube?
8. Describe the route from where you live to this building?
9. How many right angles are there on a red cross symbol?
10. Imagine an animal. Picture it in your mind. What kind of animal 
is it?
11. What is two to the fourth power?
12. What is 124 plus 39?
13. Who was the president of the United States after Kennedy?
14. How many letters are there in the word Scandanavia?
15. Tell me an English word that begins with M  and ends with T.
16. What is 17 times three?
17. How many letters are there in Washington?
18. Can you hum "Jambalaya?"
19. Repeat this series of numbers after me: 147365.
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20. Multiply 14 times 5.
21. Can you hum the national anthem?
22. Picture in your mind the first house you lived in. How many windows
are there in the front of it?
23. With your eyes wide open, try to have an image of a child crying.
Is it a boy or a girl?
24. Tell me an English word that starts with L and ends with C.
25. How many letters are there in the word Anthropology?
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Table 1. Means and Standard Deviations of Left and
Right Movers on the Similarities Test
N Mean
Standard
Deviation
Right movers 14 17.07 2.13
Left movers 29 17.48 3.03
Table 2. Analysis of Variance Similarities Test
Source df SS MS F Prob.
Between groups 1 1.60 1.60 0.21 .65
Within groups 41 316.17 7.71
Total 42 317.77
Table 3. Means and Standard Deviations for Street Test
N Mean
Standard
Deviation
Right movers 14 9.50 2.18
Left movers 29 10.07 1.94
Table 4. Analysis of Variance on Street Test
Source df SS MS F Prob.
Between groups 1 3.06 3.06 .75 .39
Within groups 41 167.36 4.08
Total 42 170.42
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Table 5. Means and Standard Deviations of A/P Ratios
N Mean
Standard
Deviation
Right movers 14 .561 .136
Left movers 29 .588 .140
Table 6, Analysis of Variance on A/P Ratio
Source df SS MS F Prob.
Between groups 1 7.09 7.09 .37 .55
Within groups 41 789.98 19.27
To tal 42 797.07
Table 7. Means and Standard Deviations of the ESP Test
N Mean
Standard
Deviation
Right movers 14 20.64 2.90
Left movers 29 20.41 3.82
Table 8. Analysis of Variance on ESP
Source df SS MS F Prob.
Between groups 1 .50 .50 .04 .84
Within groups 41 518.25 12.64
Total 42 518.74
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Table 9. Means and Standard Deviations for Variable jj,
Number of Rorschach Responses
N Mean
Standard
Deviation
Right movers 14 22.57 16.47
Left movers 29 18.52 7.61
Table 10. Analysis of Variance on 
Number of Responses
Variable R,
Source df SS MS F Prob.
Between groups 1 155.19 155.19 1.24 .27
Within groups 41 5150.67 125.63
Table 11. Means and Standard Deviations 
on Variable F+%
N Mean
Standard
Deviation
Right movers 14 10.21 5.92
Left movers 29 8.34 3.79
Table 12. Results of Analysis of Variance 
for Variable F+%
Source df SS MS F Prob.
Between groups 1 .0057 .0057 .39 .53
Within groups 41 .5950 .0145
Total 42 .6007
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Table 13. Means and Standard Deviation for Variable F-
N
Standard 
Mean Deviation
Right movers 14 6.64 8.57
Left movers 29 4.41 3.12
Table 14. Analysis of Variance for Variable F-
Source df SS MS F Prob.
Between groups 1 46.91 46.81 1.57 .22
Within groups 41 1228.25 29.96
Total 42 1275.16
Table 15. Means and Standard Deviations for Variable M
N
Standard 
Mean Deviation
Right movers 14 2.64 1.82
Left movers 29 2.59 2.18
Table 16. Analysis of Variance of Variable M
Source df SS MS F Prob.
Between groups 1 .03 .03 .01 .93
Within groups 41 176.25 4.30
Total 42 176.28
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Table 17. Means and Standard Deviations for
Variable Sum of C
N Mean
Standard
Deviation
Right movers 14 1.11 1.05
Left movers 29 1.40 1.39
Table 18. Analysis of Variance for Variable Sum of C
Source df SS MS F Prob.
Between groups 1 .75 .75 .45 .51
With groups 41 68.57 1.67
Total 42 69.32
Table 19. Means and Standard Deviations for 
Sh. the Combined Shading Score
Variable
N Mean
Standard
Deviation
Right movers 14 1.43 1.70
Left movers 29 1.14 .88
Table 20. Analysis of Variance for Variable Sh. 
Combined Shading
Source df SS MS F Prob.
Between groups 1 .80 .80 .55 .46
Within groups 41 58.88 1.44
Total 42 59.67
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Table 21. Means and Standard Deviations of Variable 
M:C Erlebnistypus
N Mean
Standard
Deviation
Right movers 10 3.21 2.48
Left movers 20 2.47 3.29
Table 22. Table of F for Variable M:C, Erlebnistvnus
Source df SS MS F Prob.
Between groups 1 3.69 3.69 .38 ns.
Within groups 28 278.03 9.93
Total 29 281.72
Table 23. Means and Standard Deviations for Variable 
Space Responses on the Rorschach Test
Standard
N Mean Deviation
Right movers 14 2.43 4.64
Left movers 29 1.31 1.69
Table 24. Table of £  of variable S., Space 
Responses on the Rorschach
Source df SS MS F Prob.
Between groups 1 11.81 11.81 1.35 .25
Within groups 41 359.64 8.77
Total 42 371.44
Table 25. Correlations between Variables
N equals R F% F-% M C Sh S Rt Lt Sim St A/P ESP
43 R .89*** ,88*** .40** .30 .62*** .89*** .13 -.11 .07 .01 -.04 -.08
43 F% .75*** .16 .20 .42* .79*** .13 -.14 .07 -.02 -.10 -.19
43 F-7. — .16 -.00 .50** .85*** .13 -.13 -.04 -.05 -.04 -.10
43 M — .21 .22 .30 --.01 -.01 .13 .16 .08 .04
43 C .32 .18 --.07 .09 .12 .10 .05 .17
43 Sh — .44* .12 -.07 .34 .14 -.12 .32
43 S — .15 -.12 .00 .03 .03 -.17
127 Rt — -.74*** .00 -.02 -.02 .04
127 Lt -- .07 .00 -.05 -.04
127 Sim — .24* -.64*** .12
127 St — ,57*** .06
127 A/P .02
NOTE: R is number of Rorschach responses, F% is F+%, F-, M is human movement, C is color responses, Sh is
combined shading score, S is space responses, Rt is number of lateral eye movements (LEMs) to the 
right, Lt is LEMs to the left, Sim is similarities test, St is Street test, A/P is Appositional- 
propositional, and ESP is score on the Rhine test.
* = probability .01.
** = probability .001.
*** = probability .0001.
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Table 26, Comparisons between Proportions of Unidirections1 Subjects in Studies for Which Comparable 
Data are Available. Z. Scores were Computed Using the Formula
Pi (1~Pl> + P2(1"P2> 
N x + N 2
Study N Proportion B C D E
A Gur and Gur (1975) 49 .71 1.57 .43 8.19*** 6.27***
B Gur and Gur (1974) 60 .61 1.33 6.56*** 5.47***
C Bakan and Svorad (1969) 12 .50 3.29** 2.22*
D Present Study 127 .31 1.16
E Schwartz (1975) 24 .25
* = .05 
** = .001 
*** = .0000005
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Figure 1. Frequency distribution of lateral eye movements to the right.
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